Subretinal transplantation of brain-derived precursor cells to young RCS rats promotes photoreceptor cell survival.
The potential use of in vitro-expanded precursor cells or cell lines in brain repair includes transplantation of such cells for cell replacement purposes and the activation of host cells to provide 'self-repair'. Recently, it has been reported that the immortalized brain-derived cell line RN33B (derived from the embryonic rat medullary raphe) survive, integrate and differentiate after subretinal grafting to normal adult rats. Here, it is demonstrated that grafts of these cells survive for at least 6 weeks after implantation into postnatal days 21 and 35 retinas of normal and Royal College of Surgeons rats, a model of retinal degeneration. Implanted cells integrate into the retinal pigment epithelium and the inner retinal layers, and the anterior part of the optic nerve of both normal and Royal College of Surgeons rats. The RN33B cells migrate within the retina, occupying the whole retina from one eccentricity to the other. A significant number of the grafted cells differentiate into glial cells, as shown by the double labelling of the reporter genes LacZ or green fluorescent protein, with several glial markers, including oligodendrocytic markers. Many implanted cells in the host retina were in a proliferative stage judging from proliferative cell nuclear antigen and SV40 large T-antigen immunohistochemistry. Interestingly, there was a promotion of photoreceptor survival, extending over more than 2/3 of the superior hemisphere, in Royal College of Surgeons rats transplanted at postnatal day 21, but not at postnatal day 35. In addition, grafted cells were found in the surviving photoreceptor layer in these rats.